Abstract. For Y ⊂ X a locally complete intersection of codimension p, Spencer Bloch [2] constructed the semi-regularity map π : H 1
Introduction
Let X be a nonsingular projective variety over a field k of characteristic 0. For Y ⊂ X a subvariety of codimension p, it is well-known that the lifting of Y to higher order may be obstructed.
However, Green-Griffiths predicts that we can eliminate obstructions in their program [9] , by considering Y as a cycle. For p = 1, GreenGriffiths' idea was realized by TingFai Ng in his Ph.D thesis [13] . For general p(1 p dim(X)), Mark Green and Phillip Griffiths asked an open question on eliminating obstructions in [9] (page 187-190), which has been reformulated and has been answered affirmatively in [16] . In [13] , TingFai Ng asked a concrete question of eliminating obstructions to deforming curves on a three-fold, which has been studied in [17] .
On the other hand, for Y a locally complete intersection of codimension p, Spencer Bloch [2] constructed the semi-regularity map
X/k ), generalizing the construction by Kodaira-Spencer [12] for the divisor case. Guided by Spencer Bloch's semi-regularity map and Mark Green and Phillip Griffiths' idea on eliminating obstructions to deforming cycles, we construct a map
X/Q ). In fact, the mapπ can be immediately deduced from the sheafification of the map defined in Definition 4.1 in [15] . For the readers' convenience, we sketch it very briefly as follows.
For X a nonsingular projective variety over a field k of characteristic 0, let Y ⊂ X be a subvariety of codimension p, the normal sheaf N Y /X is defined to be
Let y be the generic point of Y , U ∩ Y is generically generated by a regular sequence of length p:
We use
Recall that Milnor K-groups with support are rationally defined in terms of eigenspaces of Adams operations in [14] : [14] ). Let X be a finite equi-dimensional noetherian scheme and
where
is the eigenspace of ψ k = k m+j and ψ k is the Adams operations.
Theorem 1.2 (Prop 4.12 of [7] ). The Adams operations ψ k defined on perfect complexes, defined by Gillet-Soulé in [7] , satisfy ψ k (
Hence,
is of eigenweight p and can be considered as an element of K
Lemma 1.3 (Theorem 2.4 in [11] ). The first order infinitesimal deformations of U ∩ Y in U are one-to-one correspondence with elements of
So we have the following map(Definition 2.4 in [15] ),
, ε) denote the relative K-group, that is, the kernel of the natural projection
We have shown that relative Chern character induces the following isomorphisms between relative K-groups and local cohomology groups, see Corollary 3.2 in [15] , which is a particular case of Corollary 9.5 in [5] or Corollary 3.11 in [14]
with the above isomorphism(1.2), one has the following natural surjective map(Definition 3.3 in [15] ),
U/Q ). This Ch map can be described by a beautiful construction of B. Angéniol and M. Lejeune-Jalabert [1] , see also page 5-6 of [15] for a brief summary. For our purpose, the image of the Koszul complex F • (f 1 +εg 1 , · · · , f p +εg p ) under the Ch map can be described explicitly. 1 The hypothesis "projective" therein can be loosened, O U,y is still a regular local ring of dimension p. The proofs in [5] and [14] go straightly For simplicity, we assume g 2 = · · · = g p = 0, then the image of F • (f 1 + εg 1 , f 2 , · · · , f p ) under the map Ch, can be represented by the following diagram
We define the following map
, by composing Ch with µ:
Theorem and interpretation
Recall that X is a nonsingular projective variety over a field k of characteristic 0, Y ⊂ X is a subvariety of codimension p. Let y be the generic point of Y , one defines a presheaf
In fact, H The map π(2.1) induces a map between cohomology groups:
). There exists the following spectral sequence, see Motif E on page 221 of [10] ,
X/Q can be written as a direct limit of direct sum of O X (as O Xmodule), though it is not of finite type. Since O X is Cohen-Macaulay, H n y (O X ) = 0, unless n = p. Consequently, H n y (Ω p−1 X/Q ) = 0, unless n = p. For our purpose, by taking k = p + 1, we obtain that
Proof. This follows from the fact that H p+1 y
(Ω p−1 X/Q ) = 0(so that the maps π andπ are zero), which can be seen from two different ways.
Since
Alternatively, H p+1 y Interpretation: For X be a smooth projective variety over a field k of characteristic 0 and Y ⊂ X a locally complete intersection of codimension p, it is known that the obstruction to lifting Y for embedded deformations lies in H 1 (N Y /X ), e.g., see Theorem 6.2(page 47) of [11] .
One the other hand, Y defines an element of Chow group CH p (X) and the obstruction to lifting it lies in H p+1 (Ω p−1 X/Q ), e.g., see [4, 8] . From this viewpoint, the map 
